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Cabinet refrigerating system 

5 TECHNINC AL FIELD 

The present invention relates to a refrigerated air supply system for a freezer and/or 
refrigerator cabinet having at least one cabinet compartment at least partly defined by 
inner walls, an insulation layer at least partly enclosing said cabinet compartment. Said 
cabinet compartment has an compartment opening facing substantially upwards, which 

10 compartment opening connects said cabinet compartment with the space surrounding 
said cabinet, said cabinet also comprising a door which in one position covers said 
compartment opening and substantially closes said cabinet compartment. The cabinet 
further comprises a machine compartment for storing at least one compressor, at least 
one of said inner walls having a substantially horizontal shelf plane where at least one 

15 of the planes is being positioned vertically above said machine compartment, 

BACKGROUND 

Generally Chest freezers have a freezer compartment defined by an inner case 
surrounded by insulation which is cased by an outer case. The cooling system is 

20 normally static with a cooling circuit comprising a condenser, a compressor and an 
evaporator providing cooling energy to the compartment. In static systems the 
evaporator has a large surface in direct or indirect contact with the chest freezer 
compartment. Direct contact means that the evaporator is positioned on the inner case 
inside the compartment, with cooling agent tubes providing agent to the evaporator 

25 from the closed cooling system. 

Indirect contact is normally used in Chest freezers. In such freezers the evaporator 
consist in a meandering tube extending between the inner and outer case. In order to 
achieve a good heat transfer between the evaporator and the compartment, the inner 
30 case in normally made in a metal, such as aluminum. The evaporator tube is then placed 
in contact with the inner case in order to transfer cooling energy from said tube to said 
case. The cooling energy is further transferred from the inner case to the compartment. 
Normally the evaporator is placed in contact with the inner casing at its floor side and 
all four sidewalls. 
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The Chest freezer compartment is normally enclosed by a door or lid enclosing the 
compartment opening facing vertically upwards. The door is normally hinged in the 
outer casing and has a gasket enabling for an air tight closing of the compartment. The 
5 hinges are designed to hold the door in an open position when needed. Alternately, the 
door is held in this position by other means. Moreover, lights means are normally 
mounted on the lid or the inner case and activated when the door is opened. The light 
means enables for the user to see down into the compartment. Chest freezer also has 
baskets hanged resting on the upper horizontal side of the inner and outer cases. These 
10 baskets are detachable and can be moved along said upper side. 

In order to provide the right amount of cooling air to the compartment a control system 
is used. This system contains means to receive measured data of temperature, cooling 
system conditions and operation values adjusted by the user. Using these, the system 
1 5 operates the compressor and cooling system valves in such a way to achieve the best 
operational conditions. The compressor is then operated so that the cooling agent 
provides the right amount of cooling energy to the compartment in order to achieve a 
proper freezer temperature. 

20 One major problem with these kinds of static cooling systems is that the static chest 
freezer systems tend to create a lot of frost ice on the compartment wall sides. 
Moreover, the static chest freezer systems are not very good at achieving an even 
temperature throughout the whole compartment. Another problem is that the heat 
transfer is not very efficient from the evaporator tubes to the compartment meaning that 

25 more energy is needed in order to provide a proper freezer temperature. A further 
problem is that the arrangement of the evaporator often causes problems during 
manufacture and use since the tube has to be in direct contact with the inner metal case. 

EPO patent publication EP0881441A shows a system for providing cooling energy into 
30 freezer and refrigerator compartments. The cooling system is of a dynamic kind and has 
a fan unit which provides cooling energy throughout the compartments. The refrigerated 
air is generated by the evaporator and circulated by a fan that drives air through said 
evaporator. Portions of said air is guided into different direction in order to provide 
refrigerated air into different parts of the cabinet. 
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The above-mentioned dynamic cooling system is designed for a refrigerator and freezer 
compartment. Dynamic systems likes this are commonly used especially for cooling 
standing cabinets. Ducts of different kinds and baffles are then used in order to guide 
5 the air in a proper way. There are different patent applications that suggest ways of 
implementing dynamic cooling systems into cabinets. 

The dynamic systems have a lot of benefits in order to solve the above-mentioned 
problems. Since the air is circulated around the cabinet, the moisturized and heated air 
is removed from the cabinet, which avoids frost ice to be collected on the compartment 
walls and floor. Moreover; the cooling system can be compacted, making it easier and 
cheaper to implement and produce. Another benefit is that the heat transfer works much 
better since flowing air gets in direct connect with the foodstuff stored in the 
compartment. 

It is an object of the present invention to provide a cooling system for a Chest freezer 
which enables a frost-free compartment and also improves the heat transfer between the 
cooling system and the foodstuff. Moreover, it is an object of the present invention to 
provide a cooling system for a chest freezer which is easy to implement into an ordinary 
chest freezer compartment for production. 

SUMMARY OF THE PRESENT INVENTION 

The present invention relates to a refrigerated air supply system for a freezer and/or 
refrigerator cabinet having at least one cabinet compartment at least partly defined by 
25 inner walls, an insulation layer at least partly enclosing said cabinet compartment. Said 
cabinet compartment has an compartment opening facing substantially upwards, which 
compartment opening connects said cabinet compartment with the space surrounding 
said cabinet, said cabinet also comprising a door which in one position covers said 
compartment opening and substantially closes said cabinet compartment. The cabinet 
30 further comprises a machine compartment for storing at least one compressor, at least 
one of said inner walls having a substantially horizontal shelf plane where at least one 
of the planes is being positioned vertically above said machine compartment. 
The refrigerated air supply system of the present invention is positioned inside at least 
one of said cabinet compartments, the system comprising at least one evaporator, at 
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least one return ducting part and at least one fan. Said refrigerated air supply system 
further comprises at least one air supply outlet which provides an airflow into at least 
one of said cabinet compartments and at least one air supply inlet which brings an 
airflow out from at least one of said cabinet compartments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in form of illustrative embodiments by making 
reference to the accompanying drawings, in which Figs. 1-12 relate to a first 
embodiment of the invention, Figs 13-32 relate to a second embodiment of the 
invention whereas Figs. 33-36 relate to a modified lid to the arrangement described in 
Figs. 13-32. 

Fig. 1 shows an exploded perspective view of the refrigerated air supply system 
according to the present invention positioned inside a cabinet. 

Fig. 2 shows an exploded perspective view of the sole refrigerated air supply system 
according to fig. 1 . 

Fig. 3 shows a side view of the refrigerated air supply system according to fig. 2. 
Fig 4 shows a front perspective view of the return ducting part according to fig. 1 . 
Fig. 5 shows a front view of the return ducting part according to fig. 4. 
Fig 6 shows a back perspective view of the return ducting part according to fig. 1 . 
Fig. 7 shows a back view of the return ducting part according to fig. 6. 
Fig. 8 shows a front view of a floor ducting part according to the present invention. 
Fig. 9 shows a cross section at C-C of the floor ducting part according to fig. 8. 
Fig. 10 shows a front perspective view of the floor ducting part according to fig. 8. 
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Fig. 1 1 shows a back perspective view of the floor ducting part according to fig. 8. 

Fig. 12 shows a cross sectional view of the cabinet according to fig. 1 

5 Fig. 13 shows an exploded perspective view of the refrigerated air supply system 
according to the present invention positioned inside a cabinet. 

Fig. 14 shows an exploded perspective view of the sole refrigerated air supply system 
according to fig. 1 3 . 

10 

Fig. 15 shows a side view of the refrigerated air supply system according to fig. 14. 
Fig 16 shows a front perspective view of the return ducting part according to fig. 13. 
15 Fig. 17 shows a front view of the return ducting part according to fig. 16. 

Fig 1 8 shows a back perspective view of the return ducting part according to fig. 13. 
Fig. 19 shows a back view of the return ducting part according to fig. 18. 

20 

Fig. 20 shows a front view of a floor ducting part according to the present invention. 

Fig. 21 shows a cross section at C-C of the floor ducting part according to fig.20. 

25 Fig. 22 shows a front perspective view of the floor ducting part according to fig. 20. 

Fig. 23 shows a back perspective view of the floor ducting part according to fig. 20. 

Fig. 24 shows a front perspective view of the lid ducting part according to the present 
30 invention. 

Fig. 25 shows a front view of the lid ducting part according to fig. 24. 

Fig. 26 shows a back perspective view of the lid ducting part according to fig. 24. 
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Fig. 27 shows a back view of the lid ducting part according to fig. 24 

Fig. 28 shows a front perspective view of an alternative lid ducting part according to the 
5 present invention. 

Fig. 29 shows a back view of the lid ducting part according to fig. 28. 

Fig. 30 shows a side view from the left side of the lid ducting part according to fig. 30. 

10 

Fig. 31 shows a cross sectional view at A-A of the lid ducting part according to fig. 30. 
Fig. 32 shows a cross sectional view of the cabinet according to fig. 13 
1 5 Fig. 33 shows a perspective view of a modified lid 
Fig. 34 shows a plan view of the lid shown in Fig. 33. 
Fig. 35 shows a side view of the lid shown in Fig. 33 

20 

Fig. 36 shows a perspective view of an ice cube holder arranged at the lid. 
DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

A first illustrative embodiment of the present invention will now be described in 
25 relation to the accompanied figures 1-12. Fig. 1 shows a chest freezer cabinet in which 
a refrigerated air supply system is implemented. The cabinet contains outer walls 15 
defining the outer dimensions of said cabinet. These walls are normally made in metal. 
Moreover, the cabinet also comprises inner walls 16 defining the outer dimensions of 
the chest freezer compartment 17. In the space 18 between the outer and inner walls an 
30 insulation layer is formed, said layer enclosing the floor and side inner walls. The inner 
walls 16 may for instance be designed with grooves (not shown) that extend in certain 
directions along its surface. By doing that an airflow will always be able to pass upward 
or downward in the figure along the inner wall 16. If the inner wall 16 only is flat, there 
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is a risk that some food products will block the airflow along the walls. The grooves 
will make the blocking almost impossible. 

The cabinet also comprises a door or lid 19, from now on named door, which in its 
5 closed, horizontal position contributes to enclose said freezer compartment 1 7. The door 
is preferably hanged by hinges (not shown) which guides said door between its open 
and closed position. Moreover, gaskets are used (not shown) which contributes to 
achieve an airtight sealing of the compartment. The door also has an outer wall 20 and 
an inner wall 46 between which insulation is placed. Together, with the rest of the 
10 cabinet the compartment is thereby sufficiently insulated to keep its freezing 
temperature. The inner wall may also for instance be designed with grooves that extend 
in certain directions along its surface. By doing that an airflow will always be able to 
pass from the right to left in the figure along the inner wall 46. If the inner wall 46 only 
is flat, there is a risk that some food products will block the airflow along the walls. The 
1 5 grooves will make the blocking almost impossible. 



Fig. 1 also shows important parts of the cooling system, which system defines the scope 
of the present invention. The important parts are the refrigerated air supply system 2 1 
and the floor ducting part 22. The system will be described more in details in relation to 
20 fig. 2 - 7 and the part in relation to fig. 8 - 11. The system is in the illustrative 
embodiment positioned inside the space enclosed by the outer walls 15. 



The cabinet also comprises a machine compartment 23, see fig. 12, positioned in the 
lowest right part of the cabinet shown in fig. 1 . In this compartment the compressor (not 

25 shown) and means (not shown) for frost water drainage are positioned. The 
compartment preferably has an opening (not shown) facing the area surrounding said 
cabinet in order for heat from the compressor to be removed efficiently. The machine 
compartment does not have any opening facing the freezer compartment 17. The means 
for frost water drainage could for instance comprise a heated tray (not shown) on which 

30 the frost water is vaporized. The heating energy from the compressor enables this. Other 
solutions for frost water drainage are of course possible. The frost water originates from 
the refrigerated air supply system 21 described further below, and is drained from the 
refrigerated air supply system to the machine compartment through at least one drainage 
pipe connecting the system with the heated tray or else. 



WO 2005/003658 



8 



PCT/IB2004/002436 



Moreover, pipes connect the refrigerated air supply system 21 with the compressor in 
order for the refrigerant to circulate and transport the heat energy collected at the 
evaporator. Other parts, such as a control system (not shown) and sensors (not shown) 
5 do also communicate with each other, the refrigerated air supply system and the 
compressor. The pipes together with the compressor, the water drainage means, the 
refrigerated air supply system and the control system with sensors together forms the 
cooling system operating said chest freezer. 

10 The volume occupied by the machine compartment 23 results in that the freezer 
compartment 17 loses some of its volume. Inside the compartment the inner walls 16 
will therefore form a shelf plane 52. This is shown in figure 12. In common wording the 
machine compartment is called the "doghouse". In fig. 12, showing a cross sectional 
side view of the cabinet, the machine house is numbered 23. The figure shows that a 

1 5 Chest freezer cabinet, which despite the inner walls 1 6, has the outer walls 1 5 . 

In fig. 12 a machine compartment walls 24 defines the compartment 23. The machine 
compartment walls separate the freezer compartment 17 from the compressor and 
insulation is also placed in the space between the inner walls 16 and the machine 

20 compartment walls 24 to avoid compressor heat to reach the freezer compartment. 
Moreover, the outer wall 1 5 also surrounds the machine compartment except for at least 
one opening ventilating compressor heat from the machine compartment. This kind of 
solution is very common in chest freezers today. The machine compartment wall is 
designed to allow for pipes to connect the freezer compartment with the machine 

25 compartment. 

Fig. 2 shows a perspective view of the refrigerated air supply system 21 and fig. 3 
shows a side view of the same system. The system according to the illustrative 
embodiment is as shown in fig. 1 and 12 positioned inside the freezer compartment 17. 
30 In fig. 12 it can be seen how the refrigerated air supply system is designed to fit with the 
compartment shape formed by the machine compartment. It should be understood by a 
person skilled in the art that the refrigerated air supply system may also be placed in a 
special compartment separated from the freezer compartment, meaning that walls 
divides the freezer compartment into a space inside which the system is positioned and 



WO 2005/003658 PCTYIB2004/002436 

9 

a space forming the actual freezer compartment. Both spaces are then inside the volume 
enclosed by the insulation. 



The refrigerated air supply systems main parts 21 are a return ducting part 25, an 
5 evaporator 26, a frost water-collecting tray 27 and a motor and fan 28. The evaporator is 
a common type with fins and tubes forming its design. The fins enable for a large 
contact surface with the surrounding air. The evaporator is further designed and 
positioned so that air can easily flow through it in a substantially vertical direction. The 
evaporator is connected to the compressor through pipes extending between the freezer 

10 compartment and the machine compartment. As illustrated in fig. 1 - 3 and 12, the 
evaporator in the illustrative embodiment is positioned between the return ducting part 
25 and the inner wall 16. A frost-free system compromising heat cables (not shown) is 
adapted to the refrigerated air supply system. The heat cables is placed on the fins and 
switched on regularly in order to melt and thereby remove frost ice collected on the 

15 evaporator. The frost ice is generated by the moisturized air flowing from the freezer 
compartment 17 and through the evaporator. 



The water-collecting tray 27 is placed under the evaporator 26 and collects the melting 
frost water generated when the heat cables melts the ice. The tray is further connected to 

20 the drainage pipes (not shown) guiding the water out to the machine compartment 23 
where it preferable is vaporized on a tray by the compressor heat. The motor and fan 28 
is positioned substantially above the evaporator and preferably during operation brings 
air through the evaporator. It may also be possible to operate the motor in an opposite 
direction to remove frost ice collected on the fan blades. Fig. 3 shows a cross sectional 

25 view of the refrigerated air supply system. The water-collecting tray is not visible in this 
figure. 



As illustrated in fig. 3, the evaporator 26 is placed in a vertical position just behind the 
return ducting part 25. As described later air will be able to flow vertically upwards in 
30 the space between the return ducting part and the inner wall side 16 or sides against 
which said part is placed, in which space the evaporator also is placed. The fan and 
motor 28 can also be seen, said motor having a horizontal axis 29 and a vertical fan with 
fan blades 36. It should be understood a person skilled in the art that other arrangements 
of the evaporator and the fan and motor also fall within the scope of the invention. For 
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instance, the axis may lean a certain degree in order to achieve better operating 
conditions. 

The arrangement of the evaporator 26 and fan and motor 28 much depends on the 
5 design of the return ducting part 25. This part will now be described in relation to fig. 4 
- 7. There are some demands on said part 25. First of all, it is essential that the ducting 
part is designed to interact with the cabinet compartment. Secondly, it is very important 
the part occupies as little volume as possible. Moreover, the part should also be 
designed so that the evaporator, fan and motor fits behind it. Finally and most 
10 important, the return ducting part should be designed so that the best operating 
condition is achieved for the cabinet. 



Fig. 4 shows an illustrative embodiment of the return ducting part 25 in a front 
perspective view, said front facing the freezer compartment 1 7 when mounted therein. 

15 Fig. 5 shows a front view of the part. Fig. 6 shows a back perspective view, said back 
facing the evaporator 26, fan and motor 28. Fig. 7 shows a back view. Referring to fig. 
4 and 6 the return ducting part will now be described in more detail. 
The return ducting part 25 comprises a lower 90 degrees angled piece 3 1 and an upper 
enclosing piece 34 preferably made in one piece. The angle of the lower piece 

20 corresponds to the angle of the machine compartment walls 24 separating the freezer 
compartment 17 from the machine compartment 23. This means that the piece is 
designed to cooperate with the shape of the inner walls 1 6 forced to their shape by the 
machine compartment. It should be understood by a person skilled in the art that a 
different shape of the return ducting part also falls within the scope of the invention, 

25 which is to design the return ducting part 25 so that it cooperates with the cabinet 
freezer compartment inner walls 16 in the best way possible and also solves the objects 
of the cooling system described earlier in this document. 



In this embodiment, the lower piece 31 has a 90-degree angle. Moreover, the piece is 
30 designed with ducting means 32 in a manner so that ducts are created when the return 
ducting part 25 is placed against the inner wall or walls 16 of the freezer compartment 
17. When placed inside the compartment the lowest part 33 of the lower piece will not 
reach all the way down to the floor of the freezer compartment 17. Instead there will be 
a distance between the said floor and the lower piece creating an inlet where air may 
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flow from the floor area in into the ducts and upwards towards the space between the 
upper enclosing piece 34 and the inner wall or walls 16 against which the refrigerating 
part 21 is placed. A person skilled in the art will understand that another design of the 
inlet also falls within the scope of the invention, such a design for instance using a grill 
5 such as the grill opening 39 described further below. 

As illustrated in the figures, the ducting means form two ducts at its lowest vertical part 
and four ducts at its upper horizontal part. One reason for that is that the design with 
four ducts will create a stronger construction, which is necessary since the horizontal 
1 0 part has to cope with heavy food products that may be placed thereon. Another reason is 
that the design with two ducts will improve the airflow conditions in the ducts and in 
the inlet. The main target is to enable for air to flow as effective as possible. 

The return ducting part 25 preferably extends between two opposite sidewalls of the 
15 inner walls 16 where the contact between the part and each wall is made to achieve an 
airtight attachment. The air should not be able to leak out on its way upwards between 
said part and the inner wall or walls 16. Another alterative is to design the return 
ducting part 25 so that it does not extend all the way between two opposite walls. The 
main demand is however always to avoid air leakage and in such a case sidewalls at the 
20 return ducting part are needed instead. As mentioned earlier it should be understood by 
the person skilled in the art that another design of the return ducting part is possible 

* 

within the scope of the invention. This may for instance result in that the refrigerated air 
supply system 21 could be positioned in one of the corners of the freezer compartment 
17 against one or more of the inner walls 16. 

25 

Another alternative is to design the return ducting part 25 as a separate unit with 
surrounding walls forming the ducts mentioned and the space inside which the 
evaporator 26 is positioned. In such an embodiment the inner wall or walls does not 
contribute to enclose said ducts or the evaporator. Instead the return ducting part is only 
30 placed next to the wall or walls. Moreover, the scope is not only the position of the 
refrigerated air supply system. It is also among other things the achievement of a 
refrigerating airflow through the compartment bringing heat and moisture out of the 
freezer compartment. This is enabled by arranging the parts: the return ducting part 25, 
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the evaporator 26 and the fan and motor 28, in the most proper way inside the Chest 
freezer cabinet. 



The upper enclosing piece 34 covers the evaporator 26 and the fan and motor 28 placed 
5 between said piece and the inner wall side or sides 16. Moreover, it makes sure that air 
flowing upwards from the lower piece is guided further upwards and through the 
evaporator. The enclosing piece is also designed to solve the demands mentioned 
earlier. 



10 The return ducting part 30 has an opening 35 in its upper part. In fig. 6 -7 the circular 
opening is visible. As shown in fig. 3 the fan blades 36 could preferably extend through 
the opening and move freely therein. Moreover, an airflow directing part 37 is attached 
to the return ducting part on the side of it which faces the freezer compartment. This 
directing part is an important part of the invention. The part is more visible in fig. 3-5. 

15 Said part has a lower leaning section 38 directing the airflow from the opening 35 
upward towards two opening grills 39. The air flowing out from the opening will be 
forced to pass through these grills in a high speed because of the limited area of those 
grills in relation the area between the return ducting part and the inner wall or walls 16. 

20 It is very important that the fan and the airflow directing part 37 cooperate in an 
effective way. Therefore, the design of both parts and the position and direction should 
be considered. The illustrative embodiment proposes a suitable solution. However, it 
should be understood that other solutions also falls within the scope of the invention. 
This for instance means that the airflow directing part may have another arrangement of 

25 opening grills. However, it is important that the opening grillAs discharge the airflow in 
the uppermost part of compartment. The reason for that will be described further later 
on. This means that the return ducting part needs to extend the entire way from the 
freezer compartment floor area all the way up to its most uppermost area. 

30 Now moving over to the floor ducting part 22. The part is not necessary for the 
operation of the Chest freezer cabinet but will however result in an improvement in its 
operation. The floor ducting part will be described in relation to fig. 8 - 1 1 . Fig. 8 
shows a front view of the part, fig. 9 shows a cross sectional view at C-C of the same 
part, fig. 10 shows front perspective view of the part and fig. 11 shows a back 
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perspective view of the part. In fig. 1 the floor ducting part is shown together with the 
cabinet. In use, it will be placed horizontally on the floor inside the freezer compartment 
17. the front side (see fig. 8 and 10) faces upward and the backside (see fig. 11) faces 
the floor. 

The floor ducting part 22 has a substantially flat front side. Moreover, it has two 
recesses 40 in one of its ends. When the floor ducting part is placed inside the 
compartment these recesses will cooperate with the lowest part 33 of the lower piece 31 
so that air can flow from a space underneath the ducting part into the ducts formed 
between the lower piece and the inner walls side or sides 16. This airflow will be 
described further below. The ducting part also has an opening grill 41 in its other end, 
the grill comprising separated supports 42. As seen in fig. 1 and 10 - 1 1 the grill part is 
angled in relation to the rest of the ducting part. This means that when the ducting part 
rests on the freezer compartment floor, it will substantially cover the floor and create a 
leaning grill opening at the lowest left part, see fig. 1, of the compartment. It should be 
understood by a person skilled in the art that opening grills having another certain angle 
or another design falls within the scope of the invention. 

Now moving over to the backside of the floor ducting part. Fig. 9 shows a cross section 
of the ducting part. As shown, the backside 43 comprises separated ribs 44. These ribs 
have a common distance in relation to each other and have the same length. In fig. 1 1 it 
can be seen that these ribs extend all the way between the recesses 40 and the grill 
opening 41. The supports 42 correspond with the ribs 44 in the illustrative embodiment. 
It should be understood by a person skilled in the art another distance and design of the 
ribs also falls within the scope of the invention. Its main tasks are to cope with the 
heavy weight of all the food products placed thereon, be light and easy to remove in 
order for the user to clean the freezer compartment and to provide floor ducts 
underneath the floor ducting part 22 connecting the grill opening 41 with the return 
ducting part 21. The ducts provided will be described further below. The ducting part is 
preferably made in one piece in a strong and light plastic material. 

The front side of the floor ducting part 22 may for instance also be designed in a way so 
that grooves extending in certain directions along its surface are created. By doing that 
an airflow will always be able to pass upward or downward in the figure along the 
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ducting part. If the front side only is flat, there is a risk that some food products will 
block the airflow along the ducting part. The grooves will make this blocking almost 
impossible. 



5 The main task of the present is to provide a cooling system for a Chest freezer which 
enables a frost-free freezer compartment 17 and also improves the heat transfer between 
the refrigerated air supply system and the foodstuff. Moreover, it is also important to 
provide a cooling system for a chest freezer which is easy to implement into an ordinary 
chest freezer compartment for production. The present invention provides a solution to 

10 these problems. 



Referring to fig. 12 the operation of the chest freezer cabinet will now be described. The 
figure shows a cross section of the refrigerated air supply system 21 positioned inside 
the freezer compartment 17. The evaporator 26, the fan and motor 28 can be seen. 

15 Moreover, the inner walls 16 are shown together with the machine compartment walls 
24, the outer walls 15 and the space 18 in which insulation is placed. The figure also 
shows the lower piece 31, the enclosing piece 34 and the airflow directing part 37. In 
the lowest part of the freezer compartment, the floor ducting part 22 is positioned 
resting on the compartment floor. The ribs 44 create ducts extending from the left to the 

20 right in the figure. The ducts connect the grill opening 41 with the lowest part 33 of the 
lower piece. 



When operating the systems works as follows. A control system controls the operation 
of the refrigerated air supply system 21 and the compressor in order to achieve a good 

25 freezer environment based on the settings made by the user. The system may also 
comprise means in order to detect the conditions of the food products and adapts its 
operation according to that. Every system uses sensors placed in freezer compartment 
17 and near the refrigerated air supply system 21 in order to detect the conditions, such 
as the temperature and maybe also the moisture level. The refrigerated air supply 

30 system also comprises frost-free means in the form of a heating wire attached to the 
evaporator. The operation of the frost-free means is for instance based on information 
from an ice-collecting sensor on the evaporator, conditions sensed by the other sensors 
or by a time schedule. 
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When operating, the fan and motor part 28 will create an airflow 45 that is forced out 
through the grill openings 39 of the airflow directing part 37 into the freezer 
compartment 17. The air will then be spread out in the compartment. Arrows 47 shows 
that. Most important is the airflow along the inner wall 46 of the lid 19. If there are 

5 some of the earlier mentioned grooves on the inner wall 46 there will not be any 
blocking risk of the airflow. This also concerns the inner walls 16 along which the 
airflow should also be able to flow. If the air flows sufficiently along the lid inner wall 
46 it will also be able to flow vertically downwards into different parts of the 
compartment. Obviously, the airflow very much depends on how the food products are 

10 stored in the compartment. If there is a lot of airspace between them the airflow will be 
able to achieve a better reach and contact. On the other hand, if the user has been very 
ambitious storing as much as possible into the compartment, the airflow will be less 
even meaning that it will be less effective to reach and get in contact with the food 
products. In perfect conditions the airflow will reach all parts of the compartment and 

15 thereby be able to bring as much heat and moisture as possible out from the 
compartment. 

The air is forced downwards in the freezer compartment 17 towards the outlet formed 
by the grill opening 41 at the floor ducting part. Since the grill opening 41 is positioned 

20 in the opposite direction in relation to the grill openings 39 at the airflow directing part 
37, the airflow will have to cross the whole compartment. This is important in order to 
improve the airflow capacity. If there are some of the earlier mentioned grooves on the 
front side of the ducting part 22 there will not be any blocking risk of the airflow. The 
arrow 48 shows how the heated and moisturized airflow is flowing into the ducts 

25 formed underneath the ducting part. The airflow is then further guided to the right 
illustrated by the arrows 49. The air then flows upwards along the ducts formed between 
the lower part 31 and the inner walls 16 towards the evaporator 26, see arrows 50. 

When reaching the evaporator 26 the airflow will pass through it. The heat will then be 
30 collected by the evaporator and moisture be condensed on the evaporator fins. The 
colder and dryer airflow will then flow out towards the fan and motor 28, see arrow 51. 
The airflow has thereby reached its original position. The fan and motor then again 
forces it out into the freezer compartment. The control system will operate the fan and 
motor and the compressor so that the evaporator removes the right amount of heat. The 
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frost-free system will also melt and remove the frosted condense water collected, so that 
the refrigerator system keeps its efficiency. 

The chest freezer may also be used without the floor ducting part 22. The distance 
5 between the lowest part 33 of the return ducting part and the freezer compartment floor 
will then form the opening into which the air from the grill opening 39 will flow. This 
will result in that the airflow will not reach the whole compartment as good as when the 
ducting part is used. 

10 A second illustrative embodiment of the present invention will now be described in 
relation to the accompanied figures 13 - 36. Fig. 13 shows a chest freezer cabinet in 
which a refrigerated air supply system is implemented. The cabinet contains outer walls 
115 defining the outer dimensions of said cabinet. These walls are normally made in 
metal. Moreover, the cabinet also comprises inner walls 116 defining the outer 

15 dimensions of the chest freezer compartment 117. In the space 118 between the outer 
and inner walls an insulation layer is formed, said layer enclosing the floor and side 
inner walls. The inner walls 1 16 may for instance be designed with grooves (not shown) 
that extend in certain directions along its surface. By doing that an airflow will always 
be able to pass upward or downward in the figure along the inner wall 1 16. If the inner 

20 wall 116 only is flat, there is a risk that some food products will block the airflow along 
the walls. The grooves will make the blocking almost impossible. 

The cabinet also comprises a door or lid 119, from now on named door, which in its 
closed, horizontal position contributes to enclose said freezer compartment 117. The 

25 door is preferably hanged by hinges (not shown), which guides said door between its 
open and closed position. Moreover, gaskets are used (not shown) which contributes to 
achieve an airtight sealing of the compartment. The door also has an outer wall 120 and 
a lid ducting part 146 between which insulation is placed. Together, with the rest of the 
cabinet the compartment is thereby sufficiently insulated to keep its freezing 

30 temperature. The lid ducting part is an important part of the invention and will be 
described thoroughly below in the application. 

Fig. 1 3 shows important parts of the cooling system, which system defines the scope of 
the present invention. The important parts are the refrigerated air supply system 121, the 
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floor ducting part 122 and the lid ducting part 146. The system will be described more 
in details in relation to fig. 14 - 19, floor ducting part in relation to fig. 20 - 23 and the 
lid ducting part in relation to fig. 24 - 31. The system is in the illustrative embodiment 
positioned inside the space enclosed by the outer walls 115. 

The cabinet also comprises a machine compartment 123, see fig. 32, positioned in the 
lowest right part of the cabinet shown in fig. 13. In this compartment the compressor 
(not shown) and means (not shown) for frost water drainage are positioned. The 
compartment preferably has an opening (not shown) facing the area surrounding said 
cabinet in order for heat from the compressor to be removed efficiently. The machine 
compartment does not have any opening facing the freezer compartment 117. The 
means for frost water drainage could for instance comprise a heated tray (not shown) on 
which the frost water is vaporized. The heating energy from the compressor enables 
this. Other solutions for frost water drainage are of course possible. The frost water 
originates from the refrigerated air supply system 121 described further below, and is 
drained from the refrigerated air supply system to the machine compartment through at 
least one drainage pipe connecting the system with the heated tray or else. 

Moreover, pipes connect the refrigerated air supply system 121 with the compressor in 
order for the refrigerant to circulate and transport the heat energy collected at the 
evaporator. Other parts, such as a control system (not shown) and sensors (not shown) 
do also communicate with each other, the refrigerated air supply system and the 
compressor. The pipes together with the compressor, the water drainage means, the 
refrigerated air supply system and the control system with sensors together forms the 
cooling system operating said chest freezer. 

The volume occupied by the machine compartment 123 results in that the freezer 
compartment 117 loses some of its volume. Inside the compartment the inner walls 1 1 6 
will therefore form a shelf plane 152. This is shown in figure 32. In common wording 
the machine compartment is called the "doghouse". In fig. 32, showing a cross sectional 
side view of the cabinet, the machine house is numbered 123. The figure shows that a 
Chest freezer cabinet, which despite the inner walls 116, has the outer walls 115. 
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In fig. 32 a machine compartment walls 124 defines the compartment 123. The machine 
compartment walls separate the freezer compartment 117 from the compressor and 
insulation is also placed in the space between the inner walls 116 and the machine 
compartment walls 124 to avoid compressor heat to reach the freezer compartment. 
5 Moreover, the outer wall 115 also surrounds the machine compartment except for at 
least one opening ventilating compressor heat from the machine compartment. This 
kind of solution is very common in chest freezers today. The machine compartment 
wall is designed to allow for pipes to connect the freezer compartment with the machine 
compartment. 

10 

Fig. 14 shows a perspective view of the refrigerated air supply system 121 and fig. 15 
shows a side view of the same system. The system according to the illustrative 
embodiment is as shown in fig. 13 and 32 positioned inside the freezer compartment 
117. In fig. 32 it can be seen how the refrigerated air supply system is designed to fit 

15 with the compartment shape formed by the machine compartment. It should be 
understood by a person skilled in the art that the refrigerated air supply system may also 
be placed in a special compartment separated from the freezer compartment, meaning 
that walls divides the freezer compartment into a space inside which the system is 
positioned and a space forming the actual freezer compartment. Both spaces are then 

20 inside the volume enclosed by the insulation. 



The refrigerated air supply systems 121 main parts are a return ducting part 125, an 
evaporator 126, a frost water-collecting tray 127 and a motor and fan 128. The 
evaporator is a common type with fins and tubes forming its design. The fins enable for 

25 a large contact surface with the surrounding air. The evaporator is further designed and 
positioned so that air can easily flow through it in a substantially vertical direction. The 
evaporator is connected to the compressor through pipes extending between the freezer 
compartment and the machine compartment. As illustrated in fig. 13 - 15 and 32, the 
evaporator in the illustrative embodiment is positioned between the return ducting part 

30 125 and the inner wall 116. A frost-free system compromising heat cables (not shown) 
is adapted to the refrigerated air supply system. The heat cables is placed on the fins and 
switched on regularly in order to melt and thereby remove frost ice collected on the 
evaporator. The moisturized air flowing from the freezer compartment 117 through the 
evaporator generates the frost ice. 



WO 2005/003658 



19 



PCT/IB2004/002436 



The water-collecting tray 127 is placed under the evaporator 126 and collects the 
melting frost water generated when the heat cables melts the ice. The tray is further 
connected to the drainage pipes (not shown) guiding the water out to the machine 
5 compartment 123 where it preferable is vaporized on a tray by the compressor heat. The 
motor and fan 128 is positioned substantially above the evaporator and preferably 
during operation brings air through the evaporator. It may also be possible to operate the 
motor in an opposite direction to remove frost ice collected on the fan blades. Fig. 15 
shows a cross sectional view of the refrigerated air supply system. The water-collecting 
10 tray is not visible in this figure. 

As illustrated in fig. 15, the evaporator 126 is placed in a vertical position just behind 
the return ducting part 125. As described later air will be able to flow vertically upwards 
in the space between the return ducting part and the inner wall side 1 16 or sides against 

15 which said part is placed, in which space the evaporator also is placed. The fan and 
motor 128 can also be seen, said motor having a horizontal axis 129 and a vertical fan 
with fan blades 139. It should be understood by the person skilled in the art that other 
arrangements of the evaporator and the fan and motor also fall within the scope of the 
invention. For instance, the axis may lean a certain degree in order to achieve better 

20 operating conditions. 

The arrangement of the evaporator 126 and fan and motor 128 much depends on the 
design of the return ducting part 125 and the lid ducting part. The return ducting part 
will now be described in relation to fig. 16-19. There are some demands on said part 

25 125. First of all, it is essential that the return ducting part is designed to interact with the 
cabinet compartment. Secondly, it is very important the part occupies as little volume as 
possible. Moreover, the part should also be designed so that the evaporator, fan and 
motor fits behind it. The part should also be designed to cooperate with the lid ducting 
part in the best way possible. Finally and most important, the return ducting part should 

30 be designed so that the best operating condition is achieved for the cabinet. 



Fig. 16 shows an illustrative embodiment of the return ducting part 125 in a front 
perspective view, said front facing the freezer compartment 117 when mounted therein. 
Fig. 17 shows a front view of the part. Fig. 18 shows a back perspective view, said back 



WO 2005/003658 PCT/IB2004/002436 

20 

facing the evaporator 126, fan and motor 128. Fig. 19 shows a back view. Referring to 
fig. 16 and 18 the return ducting part will now be described in more detail. 

The return ducting part 125 comprises a lower 90 degrees angled piece 131 and an 
5 upper enclosing piece 134 preferably made in one piece. The angle of the lower piece 
corresponds to the angle of the machine compartment walls 124 separating the freezer 
compartment 117 from the machine compartment 123. This means that the piece is 
designed to cooperate with the shape of the inner walls 1 16 forced to their shape by the 
machine compartment. It should be understood by a person skilled in the art that a 
10 different shape of the return ducting part also falls within the scope of the invention, 
which is to design the return ducting part 125 so that it cooperates with the cabinet 
freezer compartment inner walls 1 16 in the best way possible and also solves the objects 
of the cooling system described earlier in this document. 

In this embodiment, the lower piece 131 has a 90-degree angle. Moreover, the piece is 
designed with ducting means 132 in a manner so that ducts are created when the return 
ducting part 125 is placed against the inner wall or walls 116 of the freezer 
compartment 1 17. When placed inside the compartment the lowest part 133 of the lower 
piece will not reach all the way down to the floor of the freezer compartment 117. 
Instead there will be a distance between the said floor and the lower piece creating an 
inlet where air may flow from the floor area in into the ducts and upwards towards the 
space between the upper enclosing piece 134 and the inner wall or walls 116 of the 
inner walls 116 against which the refrigerating part 121 is placed. A person skilled in 
the art will understand that another design of the inlet also falls within the scope of the 
invention, such a design for instance using a grill such as the grill openingl35 described 
further below. 

As illustrated in the figures, the ducting means form two ducts at its lowest vertical part 
and four ducts at its upper horizontal part. One reason for that is that the design with 
30 four ducts will create a stronger construction, which is necessary since the horizontal 
part has to cope with heavy food products that may be placed thereon. Another reason is 
that the design with two ducts will improve the airflow conditions in the ducts and in 
the inlet. The main target is to enable for air to flow as effective as possible. 



15 
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The return ducting part 125 preferably extends between two opposite sidewalls of the 
inner walls 1 1 6 where the contact between the part and each wall is made to achieve an 
airtight attachment. The air should not be able to leak out on its way upwards between 
said part and the inner wall or walls 116. Another alterative is to design the return 

5 ducting part 125 so that it does not extend all the way between two opposite walls. The 
main demand is however always to avoid air leakage and in such a case sidewalls at the 
return ducting part are needed instead. As mentioned earlier it should be understood by 
the person skilled in the art that another design of the return ducting part is possible 
within the scope of the invention. This may for instance result in that the refrigerated air 

10 supply system 121 could be positioned in one of the comers of the freezer compartment 
117 against one or more of the inner walls 116. 

Another alternative is to design the return ducting part 125 as a separate unit with 
surrounding walls forming the ducts mentioned and the space inside which the 

15 evaporator 126 is positioned. In such an embodiment the inner wall or walls 116 does 
not contribute to enclose said ducts or the evaporator. Instead the return ducting part is 
only placed next to the wall or walls. Moreover, the scope is not only the position of the 
refrigerated air supply system. It is also among other things the achievement of a 
refrigerating airflow through the compartment bringing heat and moisture out of the 

20 freezer compartment. This is enabled by arranging the parts: the return ducting part 125, 
the evaporator 126 and the fan and motor 128, in the most proper way inside the Chest 
freezer cabinet. 

The upper enclosing piece 134 covers the evaporator 126 and the fan and motor 128 
25 placed between said piece and the inner wall side or sides 116. Moreover, it makes sure 
that air flowing upwards from the lower piece is guided further upwards and through the 
evaporator. The enclosing piece is also designed to solve the demands mentioned 
earlier. 

30 The return ducting part 125 has a specially designed airflow directing part 135 in its 
upper area. The directing part comprises a grill opening 136 and a tube part 137. This 
directing part is preferably molded in plastics in one piece with the return ducting part. 
When the return ducting part is placed in position inside the freezer compartment 1 1 7, 
the grill opening is leaning a certain angle, see fig. 15-19. Moreover, the tube part is 
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extending slanting upwards with a certain angle. This angle enables for the grill opening 
to face in the direction shown in the figures and also directs the airflow from the fan and 
motor side through the opening 138 upward towards and out through the opening grill. 

5 It is very important that the fan and motor 128 and the airflow directing part 135 
cooperate in an effective way. Therefore, the design of both parts and the position and 
direction should be considered. The illustrative embodiment proposes a suitable 
solution. However, it should be understood that other solutions also falls within the 
scope of the invention. This for instance means that the airflow directing part may have 

10 another arrangement. However, it is important that the grill openingAs discharge the 
airflow into the lid ducting part 146. The reason for that will be described further later 
on. This means that the return ducting part needs to extend the entire way from the 
freezer compartment floor area all the way up to its most uppermost area. 

15 Now moving over to the floor ducting part 122. The part is not necessary for the 
operation of the Chest freezer cabinet but will however result in an improvement in its 
operation. The floor ducting part will be described in relation to fig. 20-23. Fig. 20 
shows a front view of the part, fig. 21 shows a cross sectional view at C-C of the same 
part, fig. 22 shows front perspective view of the part and fig. 23 shows a back 

20 perspective view of the part. In fig. 13 the floor ducting part is shown together with the 
cabinet. In use, it will be placed horizontally on the floor inside the freezer compartment 
117. The front side (see fig. 20 and 22) faces upward and the backside (see fig. 23) 
faces the floor. 



25 The floor ducting part 122 has a substantially flat front side. Moreover, it has two 
recesses 140 in one of its ends. When the floor ducting part is placed inside the 
compartment these recesses will cooperate with the lowest part 133 of the lower piece 
131 so that air can flow from a space underneath the ducting part into the ducts formed 
between the lower piece and the inner walls side or sides 116. This airflow will be 

30 described further below. The ducting part also has an opening grill 141 in its other end, 
the grill comprising separated supports 142. As seen in fig. 13 and 22 - 23 the grill part 
is angled in relation to the rest of the ducting part. This means that when the ducting 
part rests on the freezer compartment floor, it will substantially cover the floor and 
create a leaning grill opening at the lowest left part, see fig. 13, of the compartment. It 
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should be understood by a person skilled in the art that opening grills having another 
certain angle or another design falls within the scope of the invention. 

Now moving over to the backside of the floor ducting part. Fig. 21 shows a cross 
5 section of the ducting part. As shown, the backside 143 comprises separated ribs 144. 
These ribs have a common distance in relation to each other and have the same length. 
In fig. 23 it can be seen that these ribs extend all the way between the recesses 140 and 
the grill opening 14L The supports 142 correspond with the ribs 144 in the illustrative 
embodiment. It should be understood by a person skilled in the art another distance and 
10 design of the ribs also falls within the scope of the invention. Its main tasks are to cope 
with the heavy weight of all the food products placed thereon, be light and easy to 
remove in order for the user to clean the freezer compartment and to provide floor ducts 
underneath the floor ducting part 122 connecting the grill opening 141 with the return 
ducting part 121. The ducts provided will be described further below. The ducting part 
1 5 is preferably made in one piece in a strong and light plastic material. 



The front side of the floor ducting part 122 may for instance also be designed in a way 
so that grooves extending in certain directions along its surface are created. By doing 
that an airflow will always be able to pass upward or downward in the figure along the 
20 ducting part. If the front side only is flat, there is a risk that some food products will 
block the airflow along the ducting part. The grooves will make this blocking almost 
impossible. 



The lid ducting part 146 will now be described in relation to fig. 13 and 24 - 31. 

25 According to fig. 13, the lid ducting part is positioned at the lid 119. The part thereby 
faces the freezer compartment 117 when the lid is closed. The lid also contributes to 
enclose insulation inside the lid. As an alternative, the lid part may be mounted outside 
lid inner wall, which together with the outer wall 120 at the lid enclosed said insulation. 
In the fig. 24 - 27 a first embodiment of the lid ducting part is shown and in fig. 28 - 3 1 

30 a second embodiment of the lid ducting part is shown. The main task for both lid 
ducting parts is to guide an airflow into the freezer compartment. The airflow originates 
from the fan and motor 128 and moves from the airflow directing part 135 into a space 
formed between the insulation alternately the lid inner walls and the ducting part 146. 
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The airflow movement into the space is enabled by the cooperation between the grill 
opening 136 and the lid ducting part 146 when the lid is closed, see fig. 13. 



The first embodiment of the lid ducting part according to fig. 24 - 27 in many aspects 
5 corresponds to the lid ducting part according to fig. 28 - 3 1 . The lid ducting part will 
therefore be described in relation to the corresponding views 24/25 and 28. In fig. 24- 
25 and 28 the side of the lid facing the freezer compartment 1 17 is shown and a lid air 
directing part 160 is shown in those figures. Said part comprises a ducting opening 161 
and a lid tube part 162. The leaning angles of the opening and the part are adapted to the 
10 angles of the airflow directing part 135 at the return ducting part 121. The reason is that 
the grill opening and ducting opening should cooperate so that the airflow from the grill 
opening may, when the lid is closed, flow in though the ducting opening. It is preferable 
to place a gasket on either of the openings so that the cooperation between those is as air 
tight as possible. 

15 

Both embodiments of the lid ducting part 146 contain airflow openings 163. These are 
spread out over the part in two distinctive rows. The size of the openings are more 
narrow in the area part nearest the lid air directing part 1 60, corresponding to the area 
nearest the refrigerated air supply system 121. Moreover, the size increases by distance 

20 away from the air directing part. The reason for that is that air flowing behind the lid 
ducting part will flow out through the openings and then openings most far from the air 
directing part will get less air because of their position. A larger opening size more far 
away enables for the same volume of air per time unit to pass through all the openings. 
This will then guarantee that air is spread more evenly into the freezer compartment 

25 117. The characteristics of the airflow will be described further below. The openings are 
moreover divided into two rows in order to further achieve an even airflow through the 
whole compartment. 



In fig. 28-31 the airflow openings 163 have a different design in relation to the 
30 embodiment of fig. 24 - 27. The openings are rounded and the outer sides 165 of the 
edges around all openings are sloping in order to improve the strength of the edges. 
Furthermore, all edges have a groove 166 at the two opposite shorter side of the 
openings. In fig. 30 the lid ducting part of fig. 28-31 is shown as a simplified side 
view with the lid air directing part 1 60 in the upper area. Fig. 3 1 shows a simplified 
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cross sectional vies at A-A in fig. 30 of the lid ducting part with the lid air directing part 
in the middle. 

The reason for using grooves is to improve the air flowing capacity of the lid ducting 
5 part 146. If the freezer compartment 1 17 is totally filled with food products, these may 
block openings when the lid is closed. The air will then be able to pass out through the 
grooves, meaning that the operational conditions of the chest freezer will remain 
substantially unaffected. In fig. 24 - 25 the openings are square-shaped and do not have 
these kinds of grooves. Therefore its outer edges 167 do not have to be as strong as in 
10 the other embodiment since there are no grooves weakening its strength. 

Fig. 26 - 27 and fig. 29 shows a back view and back perspective view of the lid ducting 
part 146. Fig. 26 - 27 correspond to the embodiment of fig. 24 - 25 and fig. 29 to the 
embodiment of fig. 28 Moreover, at some parts fig. 29 is simplified in relation to a 
1 5 proper design: This will be described in relation to the figure. The lid ducting part of fig. 

26 - 27 and 29 shows the airflow openings 163 from the backside with the edges 167 or 
correspondingly 165 marked. Moreover, the airflow directing part 160 with the ducting 
opening 161 and the lid tube part 162 are shown. Fig. 29 also shows the grooves 166. 
The illustration of the edges and the grooves in the simplified fig. 29 shows how these 

20 could look from the backside. The actual design may differ from what is illustrated. Fig. 

27 further shows a middle section 168 dividing the volume between the lid ducting part 
146 and the inner wall side of the lid alternately the insulation into two ducts 169. This 
will cause the airflow from the airflow directing part to be divided substantially evenly 
between the two rows of airflow openings. The airflow will thereby be spread more 

25 evenly into the freezer compartment 117. The embodiment of fig. 28-31 may also 
comprise this middle section 

The lid ducting part 146 will when mounted on the lid form a space between the part 
and the lid inner wall alternately the insulation. It is in this space that the airflow is 
30 guided from the air directing part 160 to the airflow openings 163. In the case of 
insulation it is important that there is a separating wall (not shown) that provided that 
keeps the insulation out from the space. Such a wall is needed depending on how the 
insulation is provided into the lid. Especially, if the insulation is pressured sprayed into 



WO 2005/003658 PCT/IB2004/002436 

26 

the lid this wall is very important. A person skilled in the art realizes that any kind of 
separating wall falls within the scope of the invention. 



10 



The main task of the present is to provide a cooling system for a Chest freezer which 
enables a frost-free freezer compartment 117 and also improves the heat transfer 
between the refrigerated air supply system 121 and the foodstuff. Moreover, it is also 
important to provide a cooling system for a chest freezer which is easy to implement 
into an ordinary chest freezer compartment 117 for production. The present invention 
provides a solution to these problems. 



Referring to fig. 32 the operation of the chest freezer cabinet will now be described. The 
figure shows a cross section of the refrigerated air supply system 121 positioned inside 
the freezer compartment 117. The evaporator 126, the fan and motor 128 can be seen. 
Moreover, the inner walls 1 16 are shown together with the machine compartment walls 

15 1 24, the outer walls 1 1 5 and the space 1 1 8 in which insulation is placed. The figure also 
shows the lower piece 131, the enclosing piece 134 and the airflow directing part 135. 
In the lowest part of the freezer compartment, the floor ducting part 122 is positioned 
resting on the compartment floor. The ribs 144 create ducts extending from the left to 
the right in the figure. The ducts connect the grill opening 141 with the lowest part of 

20 the lower piece. The lid ducting part 146 is also shown in the figure together with the 
airflow openings 163. 



When operating the systems works as follows. A control system controls the operation 
of the refrigerated air supply system and the compressor in order to achieve a good 

25 freezer environment based on the settings made by the user. The system may also 
comprise means in order to detect the conditions of the food products and adapts its 
operation according to that. Every system uses sensors placed in freezer compartment 
and near the refrigerated air supply system in order to detect the conditions, such as the 
temperature and maybe also the moisture level. The refrigerated air supply system also 

30 comprises frost-free means in the form of a heating wire attached to the evaporator. The 
operation of the frost-free means is for instance based on information from an ice- 
collecting sensor on the evaporator, conditions sensed by the other sensors or by a time 
schedule. 
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When operating, the fan and motor part 128 will create an airflow 145 that is forced out 
through the grill opening 136 of the airflow directing part 135 into the lid airflow 
directing part 160 through the ducting opening 161 . The air will then be divided into the 
two ducts 169 and out through the airflow openings 163. Since the openings have 
5 different size, the air volume flowing out of each opening will be more similar than if 
the openings hade the same size. The dividing will also be substantially equal between 
the two ducts. Arrows 170 illustrates the air flowing out in the two ducts and the arrows 
171 illustrate the air flowing out of each opening. Arrows 172 then shows how the 
airflow is spread out evenly in the freezer compartment 117. 

10 

If there are some of the earlier mentioned grooves on the inner walls 116 these will 
enable for the air to flow along the inner walls without any risk for blocking food 
products. Obviously, the airflow very much depends on how the food products are 
stored in the compartment. If there is a lot of airspace between them the airflow will be 

15 able to achieve a better reach and contact. On the other hand, if the user has been very 
ambitious storing as much as possible into the compartment, the airflow will be less 
even meaning that it will be less effective to reach and get in contact with the food 
products. In perfect conditions the airflow will reach all parts of the compartment and 
thereby be able to bring as much heat and moisture as possible out from the 

20 compartment. 



The air is forced downwards in the freezer compartment 1 17 towards the outlet formed 
by the grill opening 141 at the floor ducting part. Since the grill opening 141 of the floor 
directing part is positioned in the opposite direction in relation to the grill opening 136 

25 of the airflow directing part 1 35, the airflow will have to reach the more fare away area 
of the compartment. This is important in order to improve the airflow capacity. If there 
are some of the earlier mentioned grooves on the front side of the ducting part 122 there 
will not be any blocking risk of the airflow. The arrow 148 shows how the heated and 
moisturized airflow is flowing into the ducts formed underneath the ducting part. The 

30 airflow is then further guided to the right illustrated by the arrows 149. The air then 
flows upwards along the ducts formed between the lower part 131 and the inner walls 
116 towards the evaporator 126, see arrows 175. 
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When reaching the evaporator 126 the airflow will pass through it. The heat will then be 
collected by the evaporator and moisture be condensed on the evaporator fins. The 
colder and dryer airflow will then flow out towards the fan and motor 128, see arrow 
176. The airflow has thereby reached its original position. The fan and motor then again 
5 forces it out into the freezer compartment. The control system will operate the fan and 
motor and the compressor so that the evaporator removes the right amount of heat. The 
frost-free system will also melt and remove the frosted condense water collected, so that 
the refrigerator system keeps its efficiency. 

10 The chest freezer may also be used without the floor ducting part 122. The distance 
between the lowest part 133 of the return ducting part and the freezer compartment floor 
will then form the opening into which the air from the grill opening 139 will flow. This 
will result in that the airflow will not reach the whole compartment as good as when the 
ducting part is used. 

15 

The illustrated system will solve the above-mentioned object. It should be understand be 
a person skilled in the art that other dynamic systems having the similar solution of the 
refrigerated air supply system also falls within the scope of the invention. 

20 The modified lid 180 according to Fig. 33-35 is provided with two air flow directing 
parts 181 each arranged to communicate with an elongated air duct 182 placed within 
the lid 1 80 and provided with several outlet openings 1 83 directing the air flow into the 
compartment. In this case there are two air flow directing parts arranged after the fan 
128 as seen in the air flow direction each of these parts being in fluid communication 

25 with the air flow directing parts 181 arranged at the lid 180. The lid is also provided 
with two cup shaped holders 184 each having an open end in which an ice cube 
container 185 can be inserted. The container 185 is shaped as an open ended, blow 
molded, compartment having several projections 186 forming internal pockets for the 
ice cubes and being provided with a removable cover 187. When preparing ice cubes 

30 water is filled into the compartment such that the water level reaches the upper parts of 
the pockets and the containerl85 is then secured to the lid by inserting it into the holder 
184. When the water has frozen the ice cubes can be pressed out from the pockets into 
the compartment and then be taken out from the container. It is also possible to fill the 
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container completely with water and use the container as a cooling element in a cooler 
bag when the water has frozen. 

It will be appreciated by those ordinary people skilled in the art that the present 
5 invention can be embodied in other specific forms without departing from the spirit or 
essential character thereof. The present disclosed embodiment is therefore considered in 
all respect to be illustrative and not restrictive. The appended claims rather than the 
foregoing description indicate the scope of the invention, and all changes that come 
within the meaning and range of equivalents thereof are intended to be embraced 
10 therein. 



